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Electrostatic Precipitator for Marine Engines 

Automatic maintenance mechanism 

We have developed a "hole-type" electrostatic precipitator 

(ESP) to p「event collected pa「ticulate matter (PM) from 

reentering the airstream under high-wind-speed conditions. 

Figure 1 shows the system structure of the hole-type ESP. 
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Figure 1. System structure of hole-type ESP. With the collection electrode, the 
width and number of columns are adjusted according to the flow rate of the 
exhaust gas. 

Accumulation of PM within the hole-type ESP 

decreases the effective electrode area; thus, dust

collection performance decreases over time. To prevent 

this accumulation, it is necessary to automatically clean 

the electrode surface at appropriate intervals to discharge 

collected PM outside the system. In the system structure in 

Figure 1, the PM that has accumulated within the collection 

space is suctioned off and recovered automatically to 

maintain the desired dust-collecting performance. 

In cleaning the electrodes, it would be simple to adopt 

a water-washing system, which is employed in ESPs in 

road tunnels. However, it would be necessary to treat the 

wastewater after such washing, and that would have failed 

to meet our development concept of integrating a sulfur 

oxide (SOx) scrubber with the ESP. Therefore, we decided to 

adopt an air-cleaning system. 

Whenever we describe our development concept to 

experts in the marine industry, we are asked the following 

question: "How is the collected dust treated?" Figure 2 

shows the appearance of the collected dust. PM collected 

by the ESP increases in volume as a result of coagulation. 

However, it is flocculent and the bulk density is low; it is 

friable, which makes disposal difficult. It could lead to 

inhalation of PM by crew members, which could pose a 

health hazard. 

Figure 2. Appearance of collected dust 

To overcome this problem, we developed a system 

for comp「essing the collected dust, thereby decreasing 

its volume. Figure 3 shows the appearance of the dust 

after compression. To achieve this compression in a cost

effective manner, we adopted a mechanism that is used for 

beverages sold in cups in automatic vending machines. That 

mechanism is effective for transfer「ing powdered materials. 

Using that approach, we were able to achieve a 70% 

reduction in the volume of collected dust. 
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Figure 3. Dust compressor and pellet-like form of compacted treated dust (top left) 

With our system, dust is automatically discharged into 

a container, such as a drum, installed beneath the dust 

compressor. It is then necessary only for crew members 

to replace the recovery container periodically. The final 

collected dust is in the form of a firm, compacted pellet. As 

a result, the risk of inhalation of PM by crew members is 

significantly decreased. 

The major component of the collected dust is carbon, and 

so it can be employed as a fuel or coal ash in coal thermal 

power plants. We consider this potential use an advantage of 

the dry ESP for marine engines. 
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